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Design of the Annex 20 
2D Test Case
Annex 20 3D test case (1992)
We need a simple case for 
test of CFD of that time.
The Annex 20 2D test case
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The Background for the 2D Case
Urbach (1971)                            Ego (1970)
Scwenke (1975)                         Restivo (1979)
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2D1 Test Case, Inlet Conditions
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2D1 Test Case
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2D1 Test Case
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2D1 Test Case but 3D Flow
Two-dimensional




W/H is equal to
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2D2 Non-Isothermal Test Case
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… and several more from e.g. 
internal PhD courses




• different source codes
• different turbulence models





extended by the information 
obtained by comparison
with other predictions
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Example of the Use of the Benchmark
Skovgaard and Nielsen ( 991)
k–ε model
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RANS and one- eq.
Skovgaard and Nielsen (1991)
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Turbulence in Supply Opening, 1
9
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Turbulence in Supply Opening, 2
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Influence from Turbulence in a 
Supply Opening
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Example of the Use of the Benchmark
LRN-model. Study of the local emission given by:
E = kc(cs-c∞)
Topp et al. (1997)
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Example of the Use of the Benchmark
Davidson and Nielsen (1996)
Large Eddy Simulation (LES)
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Davidson and Nielsen (1996)
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Example of the Use of the Benchmark
Streamlines: k-ε, k-ω, k-ω BSL, k-ω SST models
k-ε model                            k-ω model
k-ω BSL model                    k-ω SST model
Rong and Nielsen
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Example of the Use of the Benchmark
k-ε model and k-ω SST model
Experiments
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2D or 3D, Steady or Transient Airflow?
Scale model with 2D boundary
conditions. H = 0.43 m and 
ho/H = 0.006. L/H = 2.8
but the flow is 
transient and
three-dimensional.
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2D or 3D Airflow?
Residuals Residuals/10
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Perhaps it is the time 
to repeat the 2D1
test case as a time 
dependent 3D 
prediction?
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The Idea behind a Benchmark for a 
Virtual CFD Person
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Simulation of a Person
How detailed should we make the geometry?
Manikin made by 10,000 grid points.
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Example of the Use of the Benchmark
CSP1 CSP2
Topp et al. (2002)
17


































Peter V. Nielsen, Aalborg University pvn@civil.auc.dk 34
Another Example of the Use of the 
Benchmark Sideroff and Dang (2005)
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Computer Simulated Person, Thermal
Comfort
Thank you!
Nilsson et al. (2007)
